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protoplasm viscosity and, 
393 

quality and plant growth, 
373-97, 404 

reaction of photosynthesis, 
25 


and respiratory rate, 392- 
393 


sporulation and, 74-76 

viruses and, 163 

wave length and plant 

growth, 373-97 

see also Photoperiodism 
Lignin, 412 
Luminescence, 46-47 
Lupin 

globulin, 228 
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seed protein, 226 
M 


Manganese, and iron chloro- 
sis, 183 
Mannoheptulose, 288-89 
Meristem 
cuticle of, 356 
light and, 198 
virus infection of, 150, 151 


Mesocotyl, inhibition of, 385, 


386 
Mesophyll, wetting of, 358 
Metabolism 
endogenous rhythm and, 
77-81 
ions and, 12-17 
of mitosis, 102-7 
Microsomes, ions in, 13 
Mineral nutrition, 1-20 
and flower sex, 405 
Mitochondria, 93, 98, 103, 
283-84, 355 
in culture, 135 
in germination, 300 
iron and, 177 


and respiratory chain phos- 


phorylation, 338-39, 345 
transport in, 13-14 
Mitosis, 81, 96, 99-107 
cleavage, 102 
inhibition and, 109-10 
metabolism and, 102-7 
movement, 102 
polarity, 101-2 
stimulation of, 110-11 
Molybdenum, and iron chlo- 
rosis, 183 
Mosaic, see Viruses 
Mutation, in obligate para- 
sites, 122-24 
Myxomycetes, as obligate 
parasites, 130 


N 


Naras seed proteins, 231 
Nematodes in culture, 135 
Nickel, and iron chlorosis, 
183 
Nitrate 
and acid synthesis, 404 
as germination promoter, 
308, 309-10 
nitrogen fixation and, 61 
uptake, 361 
Nitrogen 
in carbohydrate metabo- 
lism, 277, 278 
and glucose assimilation, 
332-33 
metabolism, 215, 401 
Nitrogen fixation, 51-67 
in bacteria, 52-53, 58-61 
in blue-green algae, 51-52, 
58-61 
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in green algae, 53-54 
in higher plants, 53-54 
light and, 60, 62 
mechanism of, 60-61 
photosynthesis and, 61-63 
role of, ecologically, 65-67 
symbioses and, 63-65 
Nucleic acid, 95 
synthesis of, 411 
Nucleus 
chromosomal multiplica- 
tion and, 94-95 
dormancy and, 418 
iron in, 176 
Nutational movement, 72 
Nutrients 
and root elongation, 238 
transfer by dodder to host, 
147 
Nutrition 
foliar, 405 
mineral, 1-2 
drought resistance and, 
414 


Oo 


Obligate parasitism 
adaptation, 122-24 
animal comparison, 121-22 
appressoria, 125 
degeneration and, 128-29 
degrees of, 121 
definition, 115-17 
evolution, 122-24 
heteroecism, 128 
host range, 127-28 
host reaction, 126-27 
hypersensitivity, 128 
immunity, 128 
importance, 115 
intracellular, 124-25 
metabolites, 129 
mutation, 122-24 
problem, 117-21 
scope, 117 
specialization, 127 
taxonomic groups, 125-26, 

129-35 
thigmotropic response, 127 
Oil, penetration of, 358 
Oxygen 
and auxin transport, 367 
consumption in mitosis, 
103-7 

deficiency and oil forma- 
tion, 413 

and germination, 303 

and iron chlorosis, 179 

and phosphorylation, 335, 
340 


uptake, 270 
P 


Parasites 
as virus transmitters, 148 
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see Obligate parasitism 
Parenchyma 
auxin transport in, 366 
virus infection and, 151-52 
157, 158-59, 166 
Pea protein, 221-26, 233-34 
Peanut globulins, 227-28 
Pectin 
in epidermis, 356 
formation, 284-85 
Pentose cycle, 27 
Pentose phosphate pathway, 
275-83 
enzymes of, 269-74 
Peptide, 223 
Permeability, contact angle 
and, 357-58 
Peronosporales, as obligate 
parasites, 130-32 
Peroxidase, iron salts as, 


Petals, endogenous rhythm 
and, 75, 83 
pH 
and auxin uptake, 360-61 
blue-green algae and, 56 
cytochrome oxidase and, 14 
globulin solubility and, 231 
and iron chlorosis, 172, 174, 
178, 179-80, 185 
in phosphorylation, 29 
photosynthetic bacteria and, 
60 
root elongation and, 245-46, 
251 


Phloem 
auxin movement in, 364-65 
virus and, 147, 149, 154-55, 
160-65 
Phony virus of peach, 159-60 
Phosphate 
assimilation of, 329-32 
in carbohydrate metabolism 
267 
esterification of, 331-32 
in photosynthesis, 325-29 
transport of, 364-65 
6-phosphogluconate 
cleavage, 292 
dehydrogenase, 272 
Phosphopentokinase, 290-91 
Phosphorus 
and iron chlorosis, 180-82 
metabolism of and photosyn- 
thesis, 325-52 
early hypotheses, 325-29 
‘fenergy rich’’, 325-52 
light induced phosphoryla- 
tions, 337-52 
whole cell experiments, 
329-37 
in obligate parasitism, 120 
Phosphorylation, 326, 328, 
333 
light-induced, 337-52 
Photochemistry, of chloro- 
phyll, 31 


SUBJECT INDEX 


Photomorphogenetic reactions, 


382-85, 393-97 
Photoperiodism, 374 
endogenous rhythm and, 
81-84 
germination and, 202-4, 
316-17 
recent work in U.S.S.R., 


in woody plants, 191-211 
ecological importance of, 
207-11 
locus of, 198-200 
partial processes of, 200- 
207 
types of, 191-98 
Photoreceptive systems, 
393-97 
Photosynthesis 
bacterial, 30-34 
chloroplast reactions, 43-44 
COg reactions in, 26-30, 
289-90 
dehydrogenase in, 402 
energy transformations in, 
25-47 
fluorescence and, 46-47 
free energy requirements, 
41-43 
gas exchange measurement, 
43 


at high altitude, 404 
light absorption in, 44-46 
light quality and, 382, 388- 
389 
luminescence and, 46-47 
nitrogen fixation and, 61-63 
periodicity, 77-78 
and phosphorus metabolism, 
325-52 
pigments and, 32-34 
primary reaction, 25 
products of and light 
quality, 403 
products of and tempera- 
ture, 403 
rates of, 36-37 
salinity and, 416 
types of reaction, 25 
work in U.S.S.R., 402-4 
Photosynthetic organisms, 
nitrogen fixation in, 51- 
67 
Phototropism, 394 
Phycocyanin, 385 
Phycoerythrin, in photosyn- 
thesis, 33 
Pigments, 401 
germination and, 315-16 
light reception and, 393- 
397 


role in photosynthesis, 
32-34 
Plant, woody, see Woody 
plants 
Plant physiology, recent ad- 
vances in U.S.S.R., 401-22 


Plant regulators, absorption 
and translocation, 
355-69 

Plasma membrane, perme- 
ability and, 359-61 

Plasmodesmata 

permeability and, 359 
as virus pathway, 159 
Plasmolysis, 8 
Plastids 
endogenous rhythm and, 77 
enzymes in, 409 


Polar transport, of hormones, 


366-68 
Pollen 
in mitosis, 103 
as virus transmitter, 157 
Polyphosphates, 336 
Porphyrins, 172 
Potassium, iron chlorosis 
and, 181 
Powdery mildew, see Obli- 
gate parasitism 
Protein 
chromosomal duplication 
and, 95-96 
classification of, 215-16 
climate effect on, 232-33 
complexes in chloroplasts, 
40S 
endogenous rhythm and, 
71-72 
as enzymes, 216 
formation and light quality, 
403 
function in permeability, 
359 


germination and, 233-34 
iron effect on, 172, 173, 
176, 181, 183 
isolation experiments, 
230-32 
metabolism, 215 
ripening and, 233-34 
in root elongation, 241, 246 
salinity and, 416 
seed globulins as dissoci- 
ating systems, 227-30 
seed proteins, 216-26 
serum, 216 
synthesis in mitosis, 104 
synthesis, and ion trans- 
port, 17 
Protoplasm 
drought resistance and, 414 
endogenous rhythm and, 
71-72 
viscosity of and light qual- 
ity, 393 
Protoplasmic streaming, 103 
auxin transport and, 368 
virus infection and, 159 
Protoplast, 359 
Psorosis, 145 
Pyruvic acid, in carbohy- 
drate metabolism, 268 
Pyruvate, aerobic consump- 


tion in plants, 283-84 
Q 
Quantum requirement, 40-41 
R 


Resonance, 34 
Respiration 
“‘anion’’, 8 
enzymes in, 401 
in germination, 300, 301 
inhibitors and, 13 
ions and, 13-17 
iron and, 176, 180 
iron enzymes and, 172 
in mitosis, 104-7 
oxidative enzymes and, 408 
periodicity, 77-78 
and phosphorylation, 338-43 
rate of and light quality, 
392-93 
recent work in U.S.S.R., 408 
in root elongation, 246 
salinity and, 416 
of substrates of pentose 
phosphate pathway, 276- 
277, 280-83 
translocation and, 407 
Riboflavin, 402 
as photoreceptor, 76 
Ribose, 277 
Ribose-5-phosphate, 273 
Ribulose, 272 
Ribulose-5-phosphate isome- 
rase, 273 
Ribulosediphosphate carboxyl- 
ase, 289-90 
Rickettsias, 122 
Ringspot, 145, 149 
Ripening, 419 
plant proteins and, 233-34 
Root 
amino acid formation in, 
404, 405, 411 
CO uptake in, 404 
elongation of, see Root 
elongation 
enzymes of, 406 
frost resistance in, 417 
ion exchange in, 3, 7 
ionic translocation in, 17-19 
iron and, 179, 186 
nucleoprotein synthesis in, 
05 


nutrition, 404-6 

polyploidy in tip, 94 

protein synthesis in, 405 

recent work in U.S.S.R., 
404-6 

as virus host, 150, 154, 160, 


Root elongation 
auxins and, 250-62 
inhibition of, 242-50 
measurement of, 237-42 
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physiology of, 237-62, 401 
Rubber synthesis, 412 


T 


Rusts, see Obligate parasitism Temperature 


s 


Salinity, plant resistance ta 416 


Saprophytes, 122 
Scopoletin, 247 
Seed 
dessication of, 302 
dormancy in, 85 
germination of, 84, 86 
see also Germination 
globulins, 227-30 
photoperiodic response, 
202, 206 
proteins, 216-26 
virus transmission in, 
155-57 
weed, 302 
Seedling 
growth, see Photoperiodism 
root measurement tests, 237 
Sex 
mineral nutrition and, 405 
salinity and, 416 
Shikimic acid formation, 289 
Shoot, nutational movement 
of, 72 
Sieve tubes 
of dodder and host, 147 
as virus host, 155, 161 
Soil 
iron chlorosis and, 171, 174, 
178-87 
nitrogen fixation and, 65-66 
Soya bean proteins, 229-30 
Spermatophytes, as obligate 
parasites, 135 
Spores, 101 
endogenous rhythm and, 74 
see also Obligate parasitism 
Sprays, 356, 358 
Squash seed proteins, 230-31 
Stem, elongation and light 
quality, 378, 386 
Stomata, 356 
substomatal vesicles, 125 
wetting of, 358 
Sucrose synthesis, 285-88 
Sugar 
and obligate parasites, 120 
reducing, in germination, 
300 
synthesis of, 409 
translocation of, 407 
see also Carbohydrate 
breakdown 
Sulfur 
in chemosynthesis, 328 
and plant protein, 232-33 
Sunflower seed proteins, 
231-32 
Symbiosis, 122 
in blue-green algae, 63-65 
Synergistic effects, 12 


and auxin movement, 367 

and auxin uptake, 361-62 

blue-green algae and, 56-57 

and bud dormancy, 195-97 

and endogenous diurnal 
rhythm, 76-77, 84 

germination and, 84, 202-4, 
303, 310-12, 316 

and iron chlorosis, 183 

and leaf abscission, 194 

and light quality effect on 
growth, 385 

and photosynthetic products, 
403 


plant resistance to 414-15 
Thermoperiodism, and endo- 
genous rhythms, 84 

Thiamine, cell division and, 
108 
Thigmotropism, 127 
Thiorhodaceae, nitrogen fixa- 
tion in, 58-60 
Tidal rhythms, 85 
Tonoplast, ion transport and, 


17 
Tracheae, virus infection and, 
152-53 


Transaldolase, 273-74 
Transamination, 410-11 
Transfer, experimental 
agent for, 146 
Transketolase, 272-73 
Translocation 
of auxins, 364-66 
cytochrome oxidase and, 
407 
ion, 17-19 
recent work in U.S.S.R., 
406-8 
Transpiration, ions and, 18-19 
Transpiration stream, 
salinity and, 416 
Transport, mineral, 3, 7-17 
Trees, photoperiodism in, 
191-211 
Tricarboxylic acid cycle, 63 
chlorophyll synthesis and, 
403 
Triosephosphate dehydro- 
genase, 269 


U 


Uptake, see Mineral nutrition 

Uredinales, as obligate 
parasites, 133-34 

U.S.S.R., recent advances in 
plant physiology, 401-22 


Vv 
Vacuole, ions in, 13 


Vessels, ion transport and, 
18 
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Vicilin, 217, 221-23, 228, 233 
as enzyme, 224 
Violet light, see Light quality 
Viruses 
biological classification of, 
165-67 
biological relations of, 
143-67 
insect vectors of, 143, 
158-65 
modes of entrance, 143-49 
movement of, 157-65 
as obligate parasites, 121, 
122, 123, 126, 127, 128, 
129-30 
seed transmission of, 155- 


tissues invaded, 150-55 
Vitamin K, in photosynthesis, 
39, 343, 345 
Vitamins 
blue-green algae and, 56 
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and obligate parasites, 121 
physiological role of, 413, 
414 


synthesis, 413 
WwW 


Water 
dehydrogenation of, 25 
diffusion and, 5 
germination and, 299, 304 
and iron chlorosis, 179, 
183 
permeability of cuticle and, 
357, 358-59 
relations in plants, 401 
see also Drought resistance 
Wax, in cuticle, 355-57 
Wetting agents, 361 
Wheat 
globulins, 218-220 
proteins, 217 


White light, see Light quality 

Withering, 414, 415 

Woody plants, photoperiodism 
in, 191-211 


xX 


Xylan, 278, 285 
Xylem 
of dodder and host, 147 
virus movement in, 159-60 
as virus recipient, 149, 152- 
154 


Xylose, 277 
Xylulose phosphate forma- 
tion, 291-92 


Y 
Yeast, 267, 272, 281 


Yellow light, see 
Light quality 





